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OPERATOR'S MANUAL 


FREQUENCY RANGE: 


{WPUT WMPEDANCE: 


DRIVE REQUIREMENTS: ** 


PLATE POWER INPUT:*** 


CLASS OF OPERATION: 
OUTPUT IMPEDANCE: 
PRIMARY INPUT: | 


METERS (7): 
COOUNG: 


POWER SUPPLY: 


TURE COMPLEMENT: 
Sixt: 


whet: 


SPECIFICATIONS 


6, 10, and 11° meter bands (6m and 10/11m coils supplied.) 
27-30 mhz; 56-54 mhz 


50 ohms nominal 


AM Linear: I to 4 watts. 

AM Plate Modulated: } to 4 watts. 
CW: 7? watts. 

SSB: 15 watts PEP max. 


AM Linear: 120 watts max. 

AM Plate Modulated: 120 watts max. 
CW. 150 watts max. 

SSB. 300 watts PEP max. 


B, Grounded Grid. | 
50 to 70 ohm Pi matching network. VSWR 3:1 or less. 
110-730 VAC, 60 hz, 220 watts max., 45 watks standby. | 


Plate Current and combination Grid Current/Relative 
Power. 


Forced air (FAN) during transmit. Thermal radiators on 
Plate caps. 


Fullwave voltage doubler high voltage supply. Halfwave 
voltage doubler bias supply. 


(2) 6JESA output amplifiers. (1) 12AT7 relay amplifier. 
5% x 13% x11" (HWD) 


20 Ibs. 


*Hiegal in the United States. 
*"500, 5-walt swamping resistor supplicd for operation with higher power 


exciters. 


*** Actual input depends on input drive level. 


CONTROL FUNCTIONS 





Meter, GRID MA — monitors the amount of current to the grids of the two 
output tubes. Also serves a2 a relative power oulput indicator, which is used 
during loading and adjusting the amplifier. 


LOAD -- matches the output oF the linear to the antenna. It can be used to 
match antenna impedances of 30 to 90 ohms, providing the VSWR is 3:1 
oc lea, 


PLATE — is used to resonate the plate circuit of the linear at the exciter 
opevating frequency. 


OPERATE/STANDBY — In the OPERATE position, the linear ig 1eady 
to operate when the exciter is functioning. In the STANDBY position, the 
exciter aperates in the "bateloot” mode. 


GRID MA/REL POWER SWITCH —in the GRID MA position, reads 
the current on the grids of the two oulput trbes In the RED POWER position, 
the relative oulput power can be read 


GRID BIAS -vpries the grid veltage applied to the (wo oxtput tubes. 


POWER/OFF- -tucns the power on and off 
Meter, PLATE MA inonitors the plate current of the twa output tubes 
FUNCTIONS ON THE REAR OF THE CHASSIS 


FUSE: The fuse used in your linenr amplifier (¢ 2 2-amp, slo-blo type TE 
replacement is necessary. use only on exact replacement. 


ENPUT: Attach the coaxial cable from your transceiver to this connector. 


OUTPUT: Attach the coaxial cable from your antenna system to ths 
connector. 
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OPERATIONAL CONSIDERATIONS 





USING THE 1-175 WITH & SEPARATE TRANSMITTER/ RECEIVER 


Although the T-175 is simple to tune up, requiring only adjustments of 
the plate tuning and loading as indicated by the two meters, certain pre- 
cautions must be observed if maximum performance is to be realized. 


The T-115 requires from 1 ta 4 watts drive power for linear operation If the 
maximum drive power ts available (4 watts) from the exelter, core must then 
he exercised that ibe linear is not ove loaded, resulting in non-linear opera- 
Wan Ifthe drive power fs tess than 4 wetts, though, the full output power from 
Ube exciter can he used for proper tnear aperation. 


Proper operation dors nol occur with maximum RF output The unit will 
detiver the specified power autrat when tuned as Instructed. The quality 
of the signal will be good, too. But more R¥ optput can be obtained by 
improper tuning which results In a distorted, non-linear signal 


In additton to AM linear operation, the unit can be used for CW and Single 
Side Band operation. Tune-up for these modes is not as critical as for AM 
‘near operation The significant difference fs that tune-up In these modes 
ts for maximum R¥ output. 


Gorlous damage can occur to your linear amplifier if you operate without & 
Joad. Do nol use an antenna ax a load an 6 or 10 meters unless you are a li~ 
censed aratenr radio operator. A shielled dumanty foad ts recommended for 
tane-up procedures. This will minimize oy} neice on the sir Keep all 


inter-ronnecting cables short, = AMEad, 


Thus unit is Ulegal for Class D, 21 meters (CB) operation in the United 
States 


USING 





Teansrenen 


THE 1-175 WITH A TRANSCEIVER 


CHANGE IN METER READINGS WITH A CHANGE IN DRIVE POWER 
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dour Loment 1 designed so that you can operate your exciter without the 
inconvenfence of disconnecting it from the linear: 


(CJ Turn tee exciter power on, or place the STANDBY/OPERATE switch 
in the STANDBY position 


(} Turn the Hnear power off. 

{3 ‘tune-up your extiter in the preseribed manner. If your exciter is known 
to he good but you do not get output power to the antenna, then check 
the wiring of the K-l relay In the linear. 

AM LINEAR OPERATION 


‘This amplifier requires an exciter which is capable of delivering from 2 te 
4 watts drive power for both tune-up and AM operation. If your exeiter’s 
minimum output ts greater than the specified drive power, then its output 
srust he controlled by the addition of a swamping resistor which Is included 
with your unit. See dotted line (R-7) on the schematic. 


“J Place the Hiner OPERATE/STANDBY switch In the STANDBY 
position. 


7} Set the POWER /OFP switch to the POWER position, 

Z] Allow the linear to warm up for 1 minute. CAUTION: the plate current 
should not rise above 30 ma, Tf it does, disconnect the power immedi- 
etely and inspect for # wirlng error. 


[J Set the GRID BIAS centro! to approximetely its mid-range position. 
NOTE: ‘The adjustment {is not critical 


ry Set the lineer PLATE and LOAD controls te 5. 
C] Set the GRID MA/REL POWER switch to the REL POWER position. 


C} Tune-up your transceiver in the preseribed manner, 


[J Set the linear OPERATE/STANDBY switch to the OPERATE position. 


“} Activate the transceiver TRANSMIT switch and edjust the PLATE and 
LOAD controls on the Hnear for 2 meximum reading on the REL 
POWER meter. 


GC Ef the REL POWER indication exceeds 11 (eleven), adjust the tratts- 
ceiver LOAD and PLATE tuning controts until the meter reads 1. 
In reducing the output of elther the transceiver or Mnear, the PLATE: 
control must always be peaked afterwards. 


NOTE: YW you are unable te make the vbove adjustmant, then the swemp- 
ing resistor R-7 must be used. 


O Record the REL POWER reading. For simplicity, lets say tt is 10. 


(1) Now rotate the Hnesar LOAD control clockwise end peak the PLATE 
control until there is 6 109% reduction In the REL POWER meter reading 
(9 in our example). 


C Tom the GRID MA/REL POWER switch to the GRID MA position end 
record the grid current on the GRID MA meter. Record, also, the 
reading on the PLATE MA meter. Future tube-up will bo much easier 
if you keep these readings In mind. 


(2 You are now ready for AM linear operation, 


CW OPERATION 

If you use a keyer for CW ond your operating speed is greateé than 12, you 
must energize the K~1 relay. This can he accomplished by substituting « 
270 2 resistor for R-3. 


1) Tone the amplifier in the same manner ns for AM Jinear, following ste 
A through 9. 

*] The REL POWER reading will depend on the smownt of drive power 
from the exciter. Under no conditions should the tinear he driven to more 
than 75 walls puiput (210 ma). At 75 watts, the grit current may be 
greater than 20 ms. 


1] You are now ready for CW operation. 


SSB OPERATION 
Tune-up for SSB chould alweys be performed while using a modulation 
scope. Many helpful hints ere contained in the ARRL Amateur Radio Op- 
erators Handbook. 


HIGH LEVEt AF AMPLIFIER 


The T-175 can he used as a high-level, plate modulated RF amplifier. 80 
watts of sudic power will be required with the plate current limited to 
138 ma. 


CIRCUIT DESCRIPTION 


The T-1%3 operates as 2 grounded-grid, class B, RF linear amplifies with 
120-watts input power for AM iinear operation and plate modulation, 150- 
watts input fer CW and 300-watts PEP fer single side band. The power 
supply and antenna change over relay are within a single enclosure. 


A linear RF smplifier ix distinct from a class C RF amplifier in thal the 
linear amplifies the signal alter it is modulated, not before. The output from 
the linear must, therefore, he proportional to the input, atherwise dis- 
tortion will resah. 


‘To iktustrate, refer to the diagram below. The term linear comes from a 
@raphical representation of the voltage/current relationship In a vacuurn 
tuhe, If you plot this relationship on # greph, you will see thet at a certain 
point an Increase in grid voltege will not result in an increase in plate cur- 
vent, thus non-linear response. In the Mustration helow, the input signal 
is well within the IInear capabilities of the tube, and the output signal is 
proportional te the Input signal. ‘The only difference being in magnitude. 


Two things can cause non-linear response, The grid bias on the tube uved 
in our illustration is $ volts, but Hf tbe grid bias were changed to 2 volts, dis- 
tortion would occur since the negative half of the output signal would 
swing below the linear capabilities of the tuhe. Addittonally, non-linear re- 
sponse could occur Mf the Input signal were too large. A large input signal 
could drive the negative and positive holf of the output signe! well beyond 
the Hnear capabilities of the tubs, agein resulting to distortion. 


For proper Yinesr operation, therefore, the amplifier must (1) never be 
Joaded-up to its maximum bilities—thet is, with maximum current flow 
in the plate etreuit; (2) equally important, the drive signal trom the exciter 
must never be such that it over drives the liner. 


INPUT CIRCUIT 


‘The two 67E6A vacuum tubes, connected In parallel, operate in grouuded- 

grid clrevitry, RF drive from the exciter is applied capacitor C-4 

te she, teen cetbortes which re compeciey © €renne through a7 why RF 
8, 





If the exclter output is greater than the specified drive requirements for 
the linear, the RF drive is then applied directly to resistor R-7, which limits 
the voltage delivered to the cathodes af the cutput tubes. 


The low impedance of the input cireult presents a constant load ta the 
exciter. This lessens the possibility of non-linear response due to poor ex- 
ciler regulation. Also, this tow impedance grid to ground circwit eliminates 
the aved for neutralization and results in stable operation under all operat~ 
ing conditions. 


A sample of the RF drive is taken from the input circuit and applied to the 
tletector diode CR-1 aed then led into the grid of ¥-1, @ relay amplifier, 
Relay K-1 is then energized only when the Hnewr ts in the OPERATE 
mode. During STANDBY mode the amplifier Ss rum barefoot and the re- 
Tay Is not energized. 


OUTPUT CrRCUIT 


The plate circuit of the two BJEBA tubes is a conventional pl-network, 
High plate voltage 's applied through the choke coil, RFC-2, The output 
circuit is isolated from this plete voltage by blocking capaciter €.7. If 
C.7 breaks down, though, RFC-3 will short the B+ to ground and blow 
the fuse, preventing B+ from appearing on the antenna. The PLATE tune 
capacitor (C-12) resonates the plate circuit af the transmitter finet ampll. 
fer at the operating frequency. The ond capacitor (C-12) parmits mateh- 
ing loads frem SO to 73 ohms with a VSWR of 3:1 or less, 


METERING 


A 9-250 ma DC meter connected im series with the high voltage line 
provides continuous pinte current measurement. A separete 0-20 ms DC 
meter connected In parallel with a Sl-chm chunt resixtor provides for 
continuous grid current monitoring or relative power output monitoring. 


GRID BIAS 


‘The biag circuit is a half-wave voltege doubler which provides a small 
negative DC voltage to the grids of thw two GJEGA tubes. The grid bias 
is edjusted throngh R-13, 


POWER SUPPLY 


‘The power transformer, T-1, hes a single primary winding and two set~ 
ondary windings. The fisment winding provides # souree of power for 
the three tuhe filaments and the biasing circuit, 


The plate winding provides high B+ through the volinge doubler, CR-5 
and CR-6, to the plates of ¥V-2 and“¥-3. In addition, tow B+ is applied to 
the plate af the relay amplifier, V-1. 


MAINTENANCE 





CAUTION Your linear operates at high voltages which can cause injury 
to yow if you are careless, You should, therefore, not operate it outside of 
the cabinet, But if you must do so, place some kind of protective paper over 
the braided wire attached to the tubes an top of the chases, 





Under normal conditions, the T-175 will given many years of trouble~ 
free service Because the unit is ventilated by a fan, dust mey accumulate 
on the switches and other associated components within the enclosure. The 
unit should, therefore, be removed from the cabinet and cleaned twice 
a# year, Vacuuming ts an avceplable method for cleaning. 
Additionally, the relay contacts should be cleaned periodically. Even dur~ 
ing normal operation the relay contacts may burn or pit They should be 
cleaned with the finest grit sandpaper, Da not use emery or crocus cfoth, 
Aftor sandpapering the contacts, clean thoroughly with alcohel or a similar 
cleaning agent, 
‘Twice a year a drop or two of light of should be appliod ta both bearings 
of tha fan motor. 

TROUBLESHOOTING 


SYMPTOM | 













SERVICE PROCEDURE 





Antenna mionatch, Try cheaging 
feedisne length. 


Check wiring of T-L Check 
polarity of CR-5 and CR-6, 


Arcing in piste tank components, 


Linear overdriven or wxdertosded! 
Review tune-yp procedure. 


High VSWR reading 
Check C-18, 20, 2t and C-T 


insufficient loading range 
‘se kecgs blowing 


Input drive too luw. 
Cheek V-1 ond CR-} for defect. 


elay chattors 


‘ank circurt approaches ,esonance Hemove one turn from L- 1 


with C-21 fully open (mie expocity? 
‘ank clrcut appro: hes resonance Place a $ pf capactior In 
with C.11 closed fax canacily parallel with C-11. 














TELEVISION INTERFERENCE 


Operation om the amateur VHF bands results in the greatest frequency 
of TVI complaints, as compared to the more popular low frequency bands. 


Even though yoo handled all TVI complaints to the satisfaction of your 
neighbors, you must remember that you will now be increasing your pow~ 
er by 10 times. If you have been operating without complaints, or have 
handled alt the complaints pror to using the Mnear, the following hints 
will halp you track down TVI problems if thry occur, 


Although 90% of all complaints ara not die fault of the operator, the 
first bask: cule for every amateur is to keep your own sigmal clean. As- 
suming your hnear is built properly, the next solution in having a Koud 
clean signal is to use o low-pass Al¥er at the output of the linear. Use a 
Miter with a sharp-cut off frequency of 52 to 54 mba, 


A non-technical aspect in your TVI hunt wilt be the relationship of you 
‘the operator to the complainant. whe is probably not in an amisble frame 
of mind alter being deprived cf lus favorite TV program. What to do? 
Explain to hum, tectfully of course, that the problem is probably in his re- 
ceiver, Ask him to help you conduct tests to determine the cause of the TVL 
tn fact, show him thal your television set is not upset by your transnus: 
sions, Chances are he will be inteigued by your hobby and went to know 
more about it, 


Design deficiencies in the [rent ond of TV sets ere the cause of most TVE 
complaints Many TV manufacturers recognize this problem and wil, 
upor request, wend a high-pass filter te the owner without charge I 
the owner prefers, suggest that he purchase a high-pass filter such 65 
the Drake TV-300-HP or an equivalent filter, 


RESISTANCE CHART 





ne womare 














N/C —no connes tion 
Resistance readmes taken with a VIVM with respect fo chassis ground, 
GRID BIAS control set fully counter -clockwise 
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NOTES’ UNLESS OTHENOISE SETATEO, ALL CAPACITORS Aue, 
% WOLTAUE MAY VARY BETSEEW-10 TO-15-¥, fA wre ACL MEETORS ANE Ht OHS 10%, V2 WATT 


DEPENDING WHOM THE OmtD COATROL SETTING i ace aw 
 M MANURE SH AT THIS POINT, Feo- VOLTS yang Be Une NC genT ee) eeeirion, 
S-B iD A THE 88D MA PORTION 


VOLTAGER ARE + 20% 


SCHEMATIC DIAGRAM FOR T-i175 LINEAR AMPLIFIER 


PARTS LIST 


CAPACITOR RELAY 















All capacitors are ceramit dur, 26% tolerance, SI0-090 Ml} PDT OK col}... S87 
velt, uolese otferwinc apeeihed. Given voltage rsGegs 
are the mininnam allowable, Capacitors eupplied may sEsIsr0RS 
have b higher veltage reting. Resistance in abma Al resiaters are W-wott IP cer- 
Siywbet ‘Deecrtitlen ‘ben compontion. ontess otherscise specified: 
Eel 22 pf, B50-velt, mpler 
cz md. 
C3 15S. by BPO 
C4 tg. 
C5 mM of 
Co et At 
Cr om yf, 
Ce Mt. 
C2 Mel. 
CHO Atl pl, 
Cll PLATE, 
C- LOAD, 
Cy i 
Cll 21 of, 
Cts am yd. 
Cd Sat, 
2 S45 
oa 
cas Henk bo- 
Gat yl, 480 
Cat megs, 
Cr set 
Ce 
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Rot used in asserabiy Bee opereter's manual. 


